Vitamin E prevents increase in oxidative damage to lipids and DNA in liver of ODS rats given total body X-ray irradiation.
We examined the effects of dietary vitamin E (VE) on oxidative damage to DNA and lipids in the liver a few days after total body irradiation (TBI). ODS rats, which lack vitamin C synthesis, were fed either a low VE diet (4.3 mg VE/kg) or a basal VE diet (75.6 mg VE/kg) for 5 weeks while vitamin C was supplied in the drinking water. The VE level in the liver of the low VE group was lower and the levels of lipid peroxides were higher compared to those of the basal VE group: the relative levels in the two groups were 1:30 for VE, 18:1 for 4-hydroxynonenal (HNE), and 10:1 for hexanal (HA). The level of 8-hydroxydeoxyguanosine (8OHdG), a marker of oxidative DNA damage, did not differ between the low VE and the basal VE groups. When the rats received TBI at the dose of 3 Gy and were killed on day 6, the levels of HNE, HA and 8OHdG increased by 2.2-, 2-, and 1.5-times, respectively, in the low VE group, but TBI did not cause such increases in the basal VE group. Changes in antioxidative enzymes (glutathione peroxidase, catalase, and Cu/Zn-SOD) in the liver could not explain the different responses of the two diet groups to TBI-induced oxidative damage. The concentrations of vitamin C and glutathione in the liver did not differ between the two groups. These results suggest that dietary VE can prevent the oxidative damage to DNA and lipids in the liver which appear a few days after TBI at dose of 3 Gy.